Incinerator fly ash provokes alteration of redox equilibrium and liberation of arachidonic acid in vitro.
Numerous epidemiological studies have associated exposure to ambient particulate matter (PM) with pulmonary and cardiovascular health effects. Macrophages as a part of the primary pulmonary defence system play a crucial role by generating pro- and anti-inflammatory mediators. The aim of the present study was to examine the effect of incinerator fly ash (MAF02) as a model of environmental particulate matter on the formation of reactive oxygen species (ROS) and their ability to induce oxidative stress in RAW264.7 macrophages. Furthermore, the liberation of arachidonic acid (AA) was observed. The interaction of MAF02 with macrophages caused increased mobilisation of AA, accompanied by enhanced expression of cyclooxygenase-2 (COX-2). The MAF02-induced AA liberation was found to depend on an increased intracellular calcium concentration. In addition, MAF02-induced liberation of AA was selectively blocked by an ERK1/2 pathway-specific inhibitor, while inhibition of the p38 MAPK activity had no effect. Fly ash was also observed to induce an increase in cellular glutathione (GSH) content and antioxidative enzyme haem oxygenase-1 (HO-1). In correlation, experiments with dichlorofluorescein demonstrated increased formation of ROS upon treatment with fly ash. In summary, incinerator fly ash induces oxidative stress to a certain extent, resulting in the onset of important mechanisms related to inflammation.